






















A regulatory floodway is defined as the channel of a river or other watercourse and the adjacent land area that is reserved 
from encroachment in order to discharge the base flood without cumulatively increasing the water-surface elevation by 
more than a designated height. NFIP regulations and Standard SID 69 and 70 state: “Floodway surcharge values must be 
between zero and 1.0 ft. If the state (or other jurisdiction) has established more stringent regulations, these regulations 
take precedence over the NFIP regulatory standard. Further reduction of maximum allowable surcharge limits can be 
used if required or requested and approved by the communities impacted.,” and “If a stream forms the boundary between 
two or more states and/or tribes, either the 1.0-foot maximum allowable rise criterion or existing floodway agreements 
between the parties shall be used.” The portions of the floodplain beyond the floodway are called the floodway fringe. The 
community is responsible for maintaining the floodway to mitigate flood hazards; the community must not allow any 
activities causing a rise in the Base Flood Elevation (BFE) in the regulatory floodway.































(1) Acquisition, repair, improvement, reconstruction, or rehabilitation of public facilities and improvements (other 
than buildings) when the facilities and improvements are in place and will be retained in the same use without 
change in size or capacity of more than 20 percent (e.g., replacement of water or sewer lines, reconstruction of 
curbs and sidewalks, repaving of streets).

















































































 

Notes: 
(1)  Indicates the number of model locations where flood elevation and flow rate change relative to existing conditions for 
areas west of N. Wabash Ave.
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Existing Condition Model Results
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Alternative 1 Model Results
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Alternative 2 Model Results
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Alternative 3 Model Results
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Alternative 4 Model Results
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MODEL RESULTS NODE STAGE AND FLOW COMPARISON



APPENDIX

Existing Condition vs Alternative 1 Model Results
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Existing Condition vs Alternative 2 Model Results
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Existing Condition vs Alternative 3 Model Results
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Existing Condition vs Alternative 4 Model Results
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Engineer’s Opinion of Probable Cost

Alternative 1 – Channel Improvement (Berms / Floodwalls)
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Engineer’s Opinion of Probable Cost

Alternative 2 – Channel Improvement (Floodwalls)
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Engineer’s Opinion of Probable Cost

Alternative 3 – Backpumping to Lake Bonnet
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Engineer’s Opinion of Probable Cost

Alternative 4 – Detention (Pond / Underground Detention)







APPENDIX

PRELIMINARY ASSESSMENT



APPENDIX

Figure 4A - Preliminary Assessment Culvert System Plan and Profile
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Figure 4B - Preliminary Assessment Engineer’s Opinion of Probable Cost
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Mean Annual (2.33-Year) / 24-Hour Offsite Impacts For Preliminary Assessment
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10-Year / 24-Hour Offsite Impacts For Preliminary Assessment
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25-Year / 24-Hour Offsite Impacts For Preliminary Assessment
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100-Year / 24-Hour Offsite Impacts For Preliminary Assessment
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Appendix F

Stormwise Model Input Documentation for

Lake Bonnet Drain Floodplain Mitigation Feasibility Study

(The Appendix is provided under a separate document due to the large file size)

The information contained in the Figures and various Appendices below consists of plan views of
the model schematics (basins, nodes, links, etc.) and comprehensive model input documentation
representing existing conditions and proposed conditions for each of the floodplain mitigation
alternatives.
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1. n r i n
Arc Surveying & Mapping, Inc. (Arc) of Jacksonville, Florida was
contracted by AECOM Environmental Services, Inc. (AECOM) to
perform a hydrographic and geophysical survey of Lake Bonnet, 
located in Lakeland, Polk County, Florida within the Hillsborough 
River Watershed.

The purpose of the survey is to provide, AECOM, a professional 
engineering and environmental consultant, with high accuracy 
surveys that will assist the City of Lakeland with planning, design 

(to resolve contaminated muck issue) and 

that Lake Bonnet 
- acres, a perimeter 

of 7,381   
, an 

average depth of 3 with a maximum depth of 13    

thickest deposits of muck lie along the northeast and southeast boundaries of the lake and 
indicate a thickness of up to 24 
by a variety of methods including probes, piston tube and vibracore sample recovery.   Previous
sampling methods, while describing each point of sampling, do not 

the actual extent or limits of muck 
data contained in this report and the 

  

2. e s & r e  es

This survey was accomplished by towing a 200 

surface of Lake Bonnet. Dual frequency sonar depth 
soundings and sub-
geophysical data were acquired simultaneously at 
50 
the lake. Dual frequency sonar data (200/24 kHz) 

presence of suspended ), while
subsurface geological structures below suspended sediments to a depth of approximately 35      
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1. The investigative single beam dual frequency depth sounding survey was performed on 11 
March 2024. (see attached drawings). 

2.
(NAVD88).

3.
(NAVD88). 

4. Plane Coordinates are based on the Florida West State Plane Zone, North American Datum 

5. This survey was performed using the Trimble RTK base station referenced to onsite NGS 
control.

6. Soundings were acquired utilizing a Teledyne E20 dual frequency single beam sounder 
operating at 200/24 kHz.

7. Geophysical data were acquired utilizing an Aquares/Demco NV resistivity system. A 
- ft.

below the seabed. 

8. Standard field calibrations for all equipment were performed, resulting accuracy was within 
manufacturer’s specifications.

An electrical current is injected into the subsurface by means of two current electrodes. The 

. 1). Based on the 

on the distance between the current electrodes. Larger electrode distances are associated with 
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If the measurements are repeated with progressively increasing current electrode distances, 
information is obtained from progressively deeper geological structures (fig. 1). As such, a 
field curve is obtained showing the resistivity as a function of the (horizontal) distance 
between the current electrodes. Aft.er computer modeling, the field curve is transformed 
into a real geophysical subsurface section showing the resistivity as a function of depth.

silt. So
sediments. 

2.2. ia  an  Marine A i a i ns

For water-

data may be obtained even for shallower targets.

obtained every one second. At a boat speed of two m/s this corresponds to a horizontal 

2.3. Da a r essing an  In er re a i n

A complex
results are obtained.
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data and bathymetric data are combined.

depths and thicknesses of each geological structure.

-

lts are visualized in color on 

of well-

3.   Ar e in 3D M e ing Da a

Hydrographic and geophysical georeferenced survey 
data were acquired at 50 ft. line spacing.  
Hydrographic and geophysical survey profile lines 
were converted to a digital terrain model (DTM).  
Vibracore borings dated 2018 (provided by AECOM) 
were incorporated into the model. Lidar data 
describing ground surface elevation around the 

perimeter of Lake Bonnet were provided by AECOM and incorporated into the ArcGeoTwin 
3D project model. 

4.   r e  es s
The IDGM (Integrated Digital Geological Model) is available and accessible on the Arc 
Surveying
using a username and password a er pressing the “Launch ArcGeoTwin
following link: . The ArcGeoTwin 3D model of Lake 
Bonnet is available 24/7 for the life of the project. 
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4.1.  Ba e r
Figure 3a high frequency
bathymetry as acquired during the Aquares survey.

Figure 3a: ArcGeoTwin – Low Frequency bathymetry

Figure 3b: ArcGeoTwin – High Frequency bathymetry

are found between the high and low frequency 



8 

4.2.  A ares er i a  e i ns 

-yellow-
values and light-
been referenced to low frequency bathymetric levels. High frequency levels are represented 

The east-

s (green) underlying the 
muck in the eastern area correlates with sand and silty sand as described in the borings while 

ctures (green) underly the fat clay deposits. As these 
deeper structures have not be samples by the borings, we don’t know their true nature. The 

-yellow) on top of the fat clay in the western reaches 
correlates with sand in the borings.

Figure 4a: East-



Figure 4b:  North- - West

Figure 4c: North-South v - East

This north-
fat clay and deeper high 

The North-

Figure 4d shows the muck thicknesses along the cedar forest limits in the eastern basin.
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Figure 4d: 

4.3. ri n a  Resis i i  Se i ns

Figure 5a: ArcGeoTwin - Chart Datum

Figure 5a, b, c and 

Figure 5a

(light blue) in the western basin surrounded by sand deposits along the lake shores and a sandy 
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       Figure 5b: ArcGeoTwin - Chart Datum

of the eastern basin (light blue-

an ENE trending high resistivity ridge below the fat 
clays of the western basin and similar high resistivity structures along the southern shoreline.

              Figure 5c: ArcGeoTwin - Chart Datum
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         Figure 5d: ArcGeoTwin - Chart Datum

Figure 6: 

4.4. M  i ness

amounts to about 655,528 yd3.  

5. n si ns

The Aquares results suggest the existence of two (2) sediment basins in Lake Bonnet separated by 
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structures at deeper levels and sandy deposits covering the fat clay along the western shoreline.

the hydrographic and geophysical survey the 2018 
  

If it were to be decided to remove the muck in the eastern basin and a retaining wall were to be 
constructed to protect the cedar forest in the eastern reaches of the lake, this retaining wall would 
have to penetrate between and twelve (12) feet of muck before reaching the underlying 
sand.

If it were to be decided to cap the muck, capping sand could be found along the shallow sandy ridge 

above-described sediment features.

e:  
with the understanding that hydrographic and subsurface surveys have been performed 

y, jobsite 

rements of the client.    

For more information please contact: 

John F. Sawyer, Vice-president     
Project Administrator      
Arc Surveying & Mapping Inc.    

-8377      
-      

Email:  jsawyer@arcsurveyors.com

Peteralv Brabers, Ph.D., Director
Geological Engineering
Demco, NV
Wintershoven, Belgium
Email: p.brabers@demco-surveys.com

John K. Maffett, PLS, Vice-president
Project Surveyor
Arc Surveying & Mapping, Inc.

-8377
Email:  jmaffett@arcsurveyors.com  

End of Report
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Mycteria americana
Platalea ajaja



42 U.S.C. § 4321











Hydric 
Soils of Florida Handbook, Third Edition





Florida Land Use, Cover, and Forms Classification System





Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Atlantic and Gulf Coastal Plain Region

Classification of Wetlands and Deepwater Habitats of the United States









Caracara 
cheriway

Laterallus 
jamaicensis 

jamaicensis

Rostrhamus 
sociabilis 
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savannarum 
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coerulescens

Picoides 
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Mycteria 
americana


